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Upon consideration of five climate and health reviews, The Vermont Department of Health separated vector-
borne and other infectious diseases into five threat categories (Table 38). More details on this classification 
system and the diseases can be found in the 2016 Vermont Climate Health Report1. 

Infectious Disease History

Pandemic influenza, considered to be a global outbreak, spread quickly around the world and was observed in 
1918, 1957, 1968 and in 2009 with the novel H1N1 strain. The 2009 H1N1 outbreak, though not considered a 
serious threat to Vermont, still affected some Vermonters. The great influenza epidemic of 1918 killed millions 
worldwide and would likely cause hundreds to thousands of deaths in Vermont should a similar outbreak occur 
today. It is anticipated that a more serious strain of the usual flu will occur some year and that vaccines might 
not be ready in time to combat rapid spread.

Lyme disease continues to pose a significant threat to Vermonters, as cases (both probable and confirmed) 
have been tracked by the Vermont Department of health for several decades (Figure 60).  

Infectious Disease Trends & Vulnerability

According to the Centers for Disease Control (CDC), the number of reported cases of vector-borne infectious 
disease has more than tripled between 2004 and 20162.

Those infectious diseases that fall into the first threat classification category identified in Table 38 (i.e. currently 
present in Vermont and which may be exacerbated by climate change) are already exhibiting increased 
prevalence in New England. For example, with both temperature (see: Extreme Heat) and precipitation (see: 
Inundation Flooding & Fluvial Erosion) expected to increase in Vermont, West Nile Virus mosquito vector 
activity will likely increase, as well as the vector’s period of activity. Similarly, between 1964 and 2010, counts 
of Eastern Equine Encephalitis (EEE) have continued to rise in New England, though they remain constant in 
the southeastern states. 

Perhaps the most significant trend in infectious disease vulnerability in Vermont is that of Lyme disease, 
where Vermont ranks second in highest rate of disease incidence in the nation. The Vermont Department of 
Health reports that the number of reported cases of Lyme disease have increased dramatically over the last 
decade, and with shrinking winters, the potential for infection through tick bite continues to grow. Additionally, 
Vermont’s increase in forest cover could provide a more suitable habitat for ticks and their hosts, which may 
lead to further spread of Lyme disease in the State. Outdoor laborers and recreationalists are especially 
vulnerable to Lyme disease, as exposure to ticks is greater. The southern and western halves of the State are 
more vulnerable to Lyme disease, as the warmer climate contributes to longer period of vector activity. 

Vermont is typically not vulnerable to diseases such as HIV/AIDS, SARS, cholera, malaria, and resistant 
tuberculosis, though they are considered to be major disasters in some parts of the world. However, an 
incident that caused water supplies to become contaminated or resulted in people eating spoiled food could 
have significant health implications. An animal infected with the rabies virus would be a localized threat. The 
potential for large-scale infection of Vermont’s commercial animal population with foot and mouth disease, 
bovine spongiform encephalopathy (i.e. Mad Cow Disease), or any number of poultry viruses, while unlikely, 
could cause widespread economic problems. A health threat might also result from an act of bio-terrorism.

1	 http://www.healthvermont.gov/sites/default/files/documents/2017/01/CHPR_Sept7_2016.pdf
2	 https://www.cdc.gov/vitalsigns/pdf/vs-0518-vector-borne-H.pdf

SECTION 4: VERMONT PROFILE & HAZARD ASSESSMENT
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Given increasing trends for global travel, several diseases not typically observed in Vermont can make their 
way back to the State through infected travelers. For example, the Zika virus, transmitted from infected 
mosquitoes to humans, received international attention during an outbreak in 2015, which persists today. 
The CDC and Vermont Department of Health recommend pregnant women, or women attempting to become 
pregnant, not travel to areas of the world where Zika is present3, as the virus can pass from mother to fetus, 
causing potentially significant birth defects.

The Steering Committee considered the probability of a plausibly significant infectious disease outbreak event 
to be Occasional, with the most significant impacts felt by people, followed then by the direct and indirect 
impacts to the economy. 

Infectious Disease Mitigation

Given the Steering Committee’s lower ranking of infectious disease outbreak in the hazard assessment, there 
are no actions in this plan that specifically address the hazard. However, several strategies and actions under 
the goal to create a common understanding of – and coordinated approach to – mitigation planning and 
action, focus on data acquisition and dissemination of all hazards, as well as increasing public awareness of the 
hazards that Vermont faces.

The Vermont Department of Health also regularly updates its website with news, events and reports that users 
can utilize in consideration of infectious disease mitigation4. 

3	 https://wwwnc.cdc.gov/travel/page/zika-information
4	 http://www.healthvermont.gov/disease-control

Yearly Cases of Lyme Disease Reported in Vermont (2000-2016)

Figure 60: Yearly cases of lyme disease reported in Vermont (2000-2016)
Data Source: https://www.cdc.gov/lyme/stats/index.html 
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Reported Lyme Disease Cases in 1996 and 2014

Figure 61: Reported lyme disease cases map 1996 (left) and 2014 (right)
Source: https://www.epa.gov/climate-indicators/climate-change-indicators-lyme-disease 
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Hail is a form of precipitation composed of spherical lumps of ice. Known as hailstones, these ice balls typically 
range from 5-50 mm in diameter on average, with much larger hailstones forming in severe thunderstorms 
(see: Wind). The size of hailstones is a direct function of the severity and size of the thunderstorm by which it 
is produced. No matter the size, hail can damage property, young and tender plants, and cause bodily harm to 
those unfortunate enough to be caught outside. 

Hailstorms usually occur in Vermont 
during the summer months and generally 
accompany passing thunderstorms. While 
local in nature, these storms can be 
significant to area farmers, who can lose 
entire fields of crops in a single hailstorm. 
Large hail is also capable of property 
damage, to include both structures and 
vehicles. Hailstone size can range from the 
size of a pea to the size of a melon (Table 
40). 

4-12: Hail

Table 39: TORRO Hailstorm Intensity Scale
Intensity Category Typical Hail

Diameter (mm)
Probable Kinetic

Energy (J/m2)
Typical Damage Impacts

H0 Hard Hail 5 0-20 No damage
H1 Potentially Damaging 5-15 >20 Slight general damage to plants, crops
H2 Significant 10-20 >100 Significant damage to fruit, crops, vegetation
H3 Severe 20-30 >300 Severe damage to fruit and crops, damage to glass and plastic 

structures, paint and wood scored
H4 Destructive 25-40 >500 Widespread glass damage, vehicle bodywork damage
H5 Destructive 30-50 >800 Wholesale destruction of glass, damage to tiled roofs, 

significant risk of injuries
H6 Destructive 40-60 Bodywork of grounded aircraft dented, brick walls pitted
H7 Destructive 50-75 Severe roof damage, risk of serious injuries
H8 Destructive 60-90 Severe damage to aircraft bodywork
H9 Super Hailstorm 75-100 Extensive structural damage. Risk of severe or even fatal 

injuries to persons caught in the open
H10 Super Hailstorm >100 Extensive structural damage. Risk of severe or even fatal 

injuries to persons caught in the open
Source: http://www.torro.org.uk/hscale.php

Hazard Impacts Probability
Potential Impact

Score*:
Infrastructure Life Economy Environment Average: 

Hail 3 1 1 1 1 1 3
*Score = Probability x Average Potential Impact 

Table 40: Hail Size and Diameter in Relation to TORRO Scale
Size 

Code
Maximum Diameter 

(mm)
Description

0 5-9 Pea
1 10-15 Mothball
2 16-20 Marble, grape
3 21-30 Walnut
4 31-40 Pigeon’s egg > squash ball
5 41-50 Golf ball > Pullet’s egg
6 51-60 Hen’s egg
7 61-75 Tennis ball > cricket ball
8 76-90 Large orange > Soft ball
9 91-100 Grapefruit

10 >100 Melon
Source: http://www.torro.org.uk/hscale.php
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Hail History

There have been 137 hail 
events in Vermont since 2000, 
causing over $550,000 in 
property damage and $261,000 
in documented crop damage1. 
The largest recorded hail was 
3.25” in Westford in July 2009, 
with an estimated $100,000 in 
damages. The second largest 
hail event was in June 2011, 
with recorded hail of 3.25” and 
2.75” in Shaftsbury. 

Hail is considered a relatively infrequent occurrence in Vermont. Those hail events that do occur tend to be 
highly localized and limited to a relatively small area. Table 41 is a summary of all hail events between 2000 
and 2017. 

Hail Trends & Vulnerability

The Steering Committee considers the probability of hail to be Likely, given the frequency with which Vermont 
has some form of hail event. Relative to Vermont’s other hazards, the impact from hail is considered to be 
negligible to infrastructure, life, the economy and the environment. 

Although significant hailstorms occur relatively infrequently, they are still important to consider, given 
Vermont’s primarily agrarian economy. As mentioned above, significant hail events can lead to extensive crop 
damage, which can negatively impact Vermont’s many farms. 

While hail can directly damage these crops, other aspects of Vermont’s economy may be indirectly affected. 
There have been reports of hailstorms completely destroying entire hay fields and cornfields. These crops are 
usually used to feed animals, so dairy farms and other farms that breed livestock can also be affected. This can 
cause a domino effect increasing prices of feed for livestock, which in turn increases the price of milk and other 
dairy products, further impacting the economy. 

According to the 2014 National Climate Assessment, though there is an observable increase in severity of 
winter storms, changes in the frequency or severity of hail events are still uncertain but are being extensively 
studied2. 

Hail Mitigation

Due to the unpredictability of hailstorms and the negligible impacts to infrastructure, life, the economy and 
the environment, there is little in the way of hail mitigation in Vermont. Most efforts related to hail are in the 
response and recovery sectors, not mitigation. 

However, implementation of certain actions within the Plan will address hail (see: Mitigation Strategy), such 
as the strategy on resilient design and construction standards, including actions around developing sample 
building standards and educational resources for resilient design and construction. 

1	 https://www.ncdc.noaa.gov/stormevents/
2	 https://nca2014.globalchange.gov/report/our-changing-climate/changes-storms

SECTION 4: VERMONT PROFILE & HAZARD ASSESSMENT

Table 41: Hail Events Summary: 2000-2017
Hail Size Days with an Event Impacted Jurisdictions Property Damage Crop Damage

≥3” 2 2 $50,000 $50,000
2.5” 2 2 $20,000 $20,000
2” 7 7 $45,000 $20,000

1.75” 25 42 $286,000 $1,000
1.5” 19 26 $100,000 $0

1.25” 19 30 $0 $20,000
1” 88 239 $43,000 $150,000

0.88” 59 105 $6,000 $0
0.75” 63 130 $2,000 $0

Source: https://www.ncdc.noaa.gov/stormevents/ 
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The State of Vermont intends to create an efficient, effective, and consistent Hazard Mitigation Strategy 
that will focus efforts and priorities, enhance mitigation capabilities, and integrate State, regional, and local 
planning and risk assessment efforts in the short-term and long-term. The goals, objectives and actions stated 
herein are meant to serve as practical policy guidance for State of Vermont decision-makers in allocating 
resources for the Pre-Disaster Mitigation (PDM) Program, Hazard Mitigation Grant Program (HMGP), Flood 
Mitigation Assistance (FMA) Program, and existing and future State resources, among many others. 
Additionally, this action list is intended to be a resource to VEM and partner agencies, as they continue to 
collaborate with non-governmental stakeholders throughout Vermont during implementation. As the actions 
contained within this Plan reach significantly beyond what any one entity would be able to implement or fund, 
continued collaboration is considered necessary for more effectively leveraging resources, thereby improving 
likelihood of implementation. 

For an overview of the robust stakeholder engagement process undertaken to develop the vision, mission, 
goals, guiding principles, and actions that follow, see: Planning Process. To better understand how the 
actions relate to the identified hazards and the specific vulnerabilities created by those hazards, see: Hazard 
Assessment. 

VISION: Vermont will be safe and resilient in the face of climate change and natural disasters. 

MISSION: To protect life, property, natural resources and quality of life in Vermont by reducing our 
vulnerability to climate change and natural disasters. 

GOALS

Guiding Principles for Mitigation Planning and Action: 

•	 We will ensure that hazard mitigation work strengthens and protects Vermont’s economy and 
affordability. 

•	 We will reduce the risks and impact of hazards on vulnerable populations. 
•	 We will ensure that hazard mitigation action accounts for – and helps us adapt to – climate change. 
•	 We will work to build relationships and partnerships for action across sectors and disciplines. 

5: Mitigation Strategy

Protect, restore and enhance Vermont’s natural resources to promote healthy, resilient ecosystems. 

Enhance the resilience of our built environment – our communities, infrastructure, buildings, and cultural assets. 

Develop and implement plans and policies that create resilient natural systems, built environments, and communities. 

Create a common understanding of – and coordinated approach to – mitigation planning and action. 
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Action Development & Prioritization Process 

In a March 2017 State Hazard Mitigation Planning & Policy Committee (SHMPPC) meeting, attendees approved 
the creation of a Steering Committee to guide the SHMP update process, with the specific instruction to 
devote considerable time to developing a robust, implementable mitigation strategy. Accordingly, over the 
course of the next year, using the Plan goals identified by the Steering Committee, Working Groups and Focus 
Groups developed a significant list of mitigation actions. These actions were sorted by goal and then further 
sorted according to similar themes, called “strategies”. 

Given a healthy list of ninety-six (96) mitigation actions, organization by prioritization was necessary. 
Accordingly, the 96 mitigation actions were ranked based on the below criteria (Table 42), developed by the 
Steering Committee. 

SECTION 5: MITIGATION STRATEGY

Table 42: Action Prioritization Criteria
Impact Feasibility

High

•	 Significantly benefit the environment, OR 
•	 Significantly benefit people/vulnerable 

populations, OR 
•	 Significantly reduce risk in our built 

environment, OR 
•	 Significantly benefit the economy, OR 
•	 Create the opportunity to do one of the above 

(e.g. filling a data gap), AND 
•	 Significantly reduce vulnerability to a high 

priority hazard (erosion, inundation, ice, snow) 

•	 Have political and community 
support, AND 

•	 Are consistent with current state 
laws/policies, AND 

•	 Have funding/other required 
resources available or identified, 
AND 

•	 Are technically/logistically feasible 

Medium

•	 Moderately benefit the environment, OR 
•	 Moderately benefit people/vulnerable 

populations, OR 
•	 Moderately reduce risk in our built 

environment, OR 
•	 Moderately benefit the economy, OR 
•	 Create the opportunity to do one of the above 

(e.g. filling a data gap), AND 
•	 Moderately reduce vulnerability to a profiled 

hazard 

•	 Have political and community 
support, OR 

•	 Are consistent with current state 
laws/policies, OR 

•	 Have funding/other required 
resources available or identified, 
AND 

•	 Are technically/logistically feasible 

Low

•	 Minorly benefit the environment, OR 
•	 Minorly benefit people/vulnerable populations, 

OR 
•	 Minorly reduce risk in our built environment, 

OR 
•	 Minorly benefit the economy, OR 
•	 Create the opportunity to do one of the above 

(e.g. filling a data gap), AND 
•	 Minorly reduce vulnerability to a profiled 

hazard 

•	 Have political and community 
support, OR  

•	 Are consistent with current state 
laws/policies, OR  

•	 Have funding/other required 
resources available or identified, 
OR  

•	 Are technically/logistically feasible 
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Using the High, Medium and Low rankings for Impact and Feasibility within the action list, the Focus Groups 
organized by goal area began the process of defining priority actions under each goal, which were reviewed 
and modified by the Steering Committee. Any action that received a High Impact and High Feasibility score, 
and that requires coordination to be implemented, was automatically considered to be a priority action. The 
Steering Committee decided to also consider inclusion of certain High Impact actions with lower Feasibility 
scores in the priority action list based on Feasibility being potentially flexible or subject to future change. Those 
priority actions with lower Feasibility scores were either highlighted by the Focus Groups or added by the 
Steering Committee. Taken together, this Plan includes twenty-four (24) priority actions, which are highlighted 
in the complete action list below (Table 44). 

For more information on the process for development of the 2018 SHMP actions, the criteria and action 
prioritization, see: Planning Process.

In addition to these priorities, the Steering Committee also voted individually on their top three actions from 
the priority list, resulting in the following top priority actions: 

•	 Develop a cross-sector buyout program 
•	 Inventory and protect critical headwater and floodplain storage areas 
•	 Collaborate across flood resilience, water quality and habitat connectivity programs and 

funding 
•	 Audit State programs to assess and improve their support of mitigation goals 
•	 Coordinate State programs to promote development, sharing and maintenance of hazard-

related data and mapping 

The complete mitigation action list includes all 96 actions, categorized by similar themes into 24 strategies that 
then fall under the appropriate overarching goal, of which there are four. The list also identifies the: 

•	 source of the action, 
•	 pertinent category (e.g. technical assistance, data gap), 
•	 hazard(s) that the action addresses, 
•	 entity(ies) responsible for implementing the action,
•	 potential resources to fund action implementation,
•	 timeline for completing the action, and
•	 the overall Impact and Feasibility ratings. 

For those actions that use the term “hazard-prone areas”, the Steering Committee aimed to address all hazards 
to which that specific action may reduce vulnerability. To that end, “hazard-prone areas” can mean a FEMA-
mapped Special Flood Hazard Area, an area identified as vulnerable to landslides, or those regions of the State 
that are more vulnerable to drought or extreme cold, for example. 

Though the mitigation action list identifies the hazard(s) addressed, some hazard-specific actions and 
capabilities can also be found and further explained in the mitigation subsection within each of the hazard 
profiles (see: Hazard Assessment).
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Table 43: 2018 State Hazard Mitigation Plan Actions Acronym List: 
AAFM Vermont Agency of Agriculture, Food & Markets NRCD Vermont Natural Resources Conservation Districts
ACCD Vermont Agency of Commerce & Community 

Development
NRCS USDA Natural Resources Conservation Service

ADS Vermont Agency of Digital Services PSD Vermont Public Services Department
AHS Vermont Agency of Human Services RM Readiness Matrix
ANR Vermont Agency of Natural Resources RPC Regional Planning Commission
AOA Vermont Agency of Administration SHPO Vermont State Historic Preservation Officer
ARC Academic Resilience Collaborative SC Steering Committee
BGS Vermont Buildings & General Services TNC The Nature Conservancy
CDBG Community Development Block Grant USDA United States Department of Agriculture
CLF Conservation Law Foundation USDA-RD USDA - Rural Development
COAD Community Organizations Active in Disaster USGS United States Geological Survey
CRO Community Resilience Organizations UVM University of Vermont
CVOEO Champlain Valley Office of Economic Opportunity VAAHM Vermont Association of Hospitals and Health Systems
DPS Vermont Department of Public Safety VCGI Vermont Center for Geographic Information
EMPG Emergency Management Performance Grant VEM Vermont Emergency Management
EPC Emergency Preparedness Conference VHCB Vermont Housing & Conservation Board
ERAF Emergency Relief & Assistance Fund VHS Vermont Historical Society
EWP Emergency Watershed Protection Program VLCT Vermont League of Cities & Towns
FEMA Federal Emergency Management Agency VLT Vermont Land Trust
FHWA Federal Highway Administration VNRC Vermont Natural Resources Council
GMP Green Mountain Power VOAD Voluntary Organizations Active in Disaster
HWA FEMA Hazard Mitigation Assistance VRC Vermont River Conservancy
HMGP FEMA Hazard Mitigation Grant Program VTrans Vermont Agency of Transportation
HMTAP FEMA Hazard Mitigation Technical Assistance 

Programs
WG Working Group

NESEC Northeast States Emergency Consortium WUV Watersheds United Vermont
NFIP FEMA National Flood Insurance Program
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Table 44: 2018 State Hazard Mitigation Plan Actions 
GOAL: Protect, restore and enhance Vermont’s natural resources to promote healthy, resilient ecosystems.
Strategy Action Source Category Hazard(s) 

Addressed
Entities Potential 

Resources
Timeline Impact Feasibility

Promote land 
management 
standards for 

State and private 
lands

Implement ANR’s flood resilience guidelines on ANR Lands. Aug 2017 WG 
(1.3.3)

Regulation/ 
Policy

Inundation; Fluvial 
Erosion

ANR, ANR’s State Lands Sub-
Committee

Existing State 
Resources

2019 Medium High

Expand ANR’s flood resilience guidelines into a consistent State land management policy to increase 
and maintain flood storage and attenuation on all state-owned land.

Expert Review 
(RM #5, 1.3.3)

Regulation/ 
Policy

Inundation; Fluvial 
Erosion

ANR, BGS Existing State 
Resources

2020 High Medium

Support ongoing efforts to identify strategies for funding and assisting private landowners with 
essential hazard mitigation and clean water projects.

Dec WG / SHMP 
2013 (RM #87)

Funding/ 
Incentive

Inundation; Fluvial 
Erosion

ANR, VEM, AAFM, VTrans, 
High Meadows Fund

Existing State and 
Nonprofit Resources

Ongoing Medium High

Work with land conservation organizations to include river corridor and floodplain protection 
provisions, and/or headwater storage in conservation easements. 

Expert Review Partnership/ 
Coordination

Inundation; Fluvial 
Erosion

ANR, VHCB, VRC, VLT, NRCD Existing State and 
Nonprofit Resources

2019 High High

Improve 
headwater 

storage

Develop an inventory of critical headwater and floodplain storage areas that would result in a 
measurable abatement of flooding. 

WG June 2017 Data Gap Inundation; Fluvial 
Erosion

ANR, USGS, TNC, VLT, UVM, 
VRC

TNC, State Resources 2019-2020 High High

Complete a pilot project in a strategic watershed, using the above inventory, to prioritize land 
conservation and determine the cost of averted flood damage. 

Focus Group Data Gap Inundation; Fluvial 
Erosion

ANR, USGS, TNC, VLT, UVM, 
VRC

TNC, HMGP 5% 
Initiative

2020 High High

Conserve land identified in the critical headwater storage inventory through landowner outreach and 
existing conservation programs. 

WG June 2017 Education/ 
Outreach

Inundation; Fluvial 
Erosion

ANR, Watershed Groups, 
RPCs, Land Trusts, VRC

Existing State and 
Nonprofit Resources

Ongoing High Medium

Identify critical headwater storage areas enrolled in the Current Use program and conduct outreach to 
inform landowners of the value of protecting these areas during harvesting operations. 

Focus Group Regulation/ 
Policy 

Inundation; Fluvial 
Erosion

ANR, AAFM, VRC Existing State 
Resources

Ongoing High Medium

Identify stormwater-impaired headwater storage areas where stormwater treatment and stream 
restoration would result in hazard mitigation co-benefits. 

Expert Review Data Gap Inundation; Fluvial 
Erosion

ANR, RPCs, VEM, VRC FEMA HMA Ongoing Medium Medium

Reduce negative 
impacts of in-
stream work 

Create a working group to explore potential strategies to reduce negative impacts from heavy 
equipment operators who work in rivers (i.e., tailored Rivers and Roads Training Tier 3). 

Expert Review / 
SHMP 2013 (3.4.1)

Technical 
Assistance 

Inundation; Fluvial 
Erosion

ANR, VTrans, VEM, TNC, RPCs Existing State and 
Nonprofit Resources

2019 High Medium

Develop a rapid-response field task force (river engineers, scientists, restoration specialists, 
transportation engineers and RPC staff) to provide regulatory, technical and administrative assistance 
for in-stream reconstruction projects and mitigation measures in the immediate aftermath of major 
flood disasters.

SHMP 2013 
Priority (3.3.1)

Program 
Development

Inundation; Fluvial 
Erosion

ANR, RPCs, VTrans, VEM Existing State 
Resources

Ongoing High Medium

Institute an effective outreach and training program to assist municipalities in complying with 
Vermont’s new rules for conducting instream emergency protective measures. 

Expert Review / 
SHMP 2013 3.1.4

Program 
Development

Inundation; Fluvial 
Erosion

ANR, RPCs, VTrans, VEM Existing State 
Resources

Ongoing High Medium

Incorporate ANR’s Standard River Management Principles and Practices into in the VTrans Orange 
Book to ensure municipalities adopt the same standards. 

SHMP 2013 (RM 
#5)

Regulation/ 
Policy

Inundation; Fluvial 
Erosion

ANR, VTrans Existing State 
Resources

2020 High Medium

Improve flood 
resilience of 

agricultural lands

Create a working group to develop a coordinated assistance strategy (funding mechanisms, technical 
support, directory of available resources) to further improve the resilience of agricultural lands and 
their contribution to flood resilience. 

SHMP 2013 (RM 
#31, #33, #88)

Program 
Development

All Hazards AAFM, ANR, UVM Extension, 
NRCS, VLT, High Meadows, 
NRCDs, VRC, NRCD

Existing State and 
Nonprofit Resources

2020 High High

Expand use of USDA conservation programs to plant riparian buffers and flood chute grassed 
waterways to reduce future flood damage to farm fields, attenuate flood-borne sediment and debris, 
and reduce downstream flooding. 

Expert Review / 
SHMP 2013 (3.2.6)

Funding/ 
Incentive

Inundation; Fluvial 
Erosion

AAFM, USDA, UVM Extension USDA Ongoing Medium Medium

Promote drought 
resilience

Expand the number of monitoring wells (in both bedrock and surficial materials) to include drilled 
wells which will provide data for tracking water level and responses to precipitation. 

Expert Review Data Gap Inundation; Fluvial 
Erosion; Drought

ANR, USGS USGS, Existing State 
Resources

Ongoing Medium Medium

Analyze water level/monitoring data to use as predictor of drought and rates of recovery. Expert Review Data Gap Drought ANR, USGS Existing State 
Resources

Ongoing Medium Medium

Develop statewide groundwater resource maps, water use and water level data in order to determine 
water budgets for local areas in preparation for drought conditions. 

SHMP 2013 
(5.1.10)

Data Gap Drought ANR HMGP 5% Initiative 2020 Medium Low
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Strategy Action Source Category Hazard(s) 
Assessed

Entities Potential 
Resources

Timeline Impact Feasibility

Connect water 
quality, flood 
resilience and 
native habitat 
connectivity 
through co-

benefits

Create a “Reconnect Vermont Rivers” initiative (or similar State planning, prioritization, and tracking 
mechanism) to enhance the funding eligibility and incentives for flood resilience, water quality, and 
habitat projects as co-benefits.

Expert Review Partnership/ 
Coordination

Inundation; Fluvial 
Erosion

ANR, TNC, AAFM, WUV, 
VTrans, VLT, VRC, NRCD

Exisiting State and 
Nonprofit Resources

Ongoing High High

Develop hydraulic and stream power models for a range of flood frequencies to analyze and define 
valley areas supporting essential floodplains and river corridor functions that would increase the 
storage of flood flows, sediments, and nutrients. 

Expert Review Technical 
Assistance, 
Data Gap

Inundation; Fluvial 
Erosion

ANR, UVM, TNC, VLT, USGS, 
NRCD

Exisiting State and 
Nonprofit Resources

Ongoing High High

Promote the use of Vermont Fish and Wildlife’s Conservation Design Plan to achieve and maintain 
habitat connectivity and havens for Vermont rare, threatened, and endangered species (aquatic and 
terrestrial). 

Expert Review Education/ 
Outreach

Invasive Species; 
Inundation; Fluvial 
Erosion 

TNC, ANR, VHCB, NRCS, Land 
Trusts, VLCT, RPCs

Existing State 
Resources

Ongoing Medium High

GOAL: Enhance the resilience of our built environment - our communities, infrastructure, buildings, and cultural assets.
Strategy Action Source Category Hazard(s) 

Addressed
Entities Potential 

Resources
Timeline Impact Feasibility

Locate new 
development 

outside of 
hazardous areas

Secure funding to create a permanent all-hazard mapping position at ANR (as created by SHMP 2018 
subgrant). 

Expert Review / 
SHMP 2013 (RM 
#75)

Data Gap All Hazards ANR, VEM USGS, FEMA, State 
Resources

2019 Medium Medium

Develop a mechanism for tracking new structural development in the river corridor so development 
patterns can be tracked over time.

WG June 2017 Data Gap Inundation; Fluvial 
Erosion

ANR, UVM, VCGI, RPCs NFIP, State Resources 2019 High Medium

Research reasonable steps developers can take to site new structural development outside of hazard-
prone areas when the State is involved in funding, consistent with State river corridor standards and 
land use goals. 

Dec WG / SHMP 
2013 Priority 
(1.2.1, New 4.2)

Data Gap Inundation; Fluvial 
Erosion; Landslide

ANR, AOA, VEM, VTrans Existing State 
Resources

Ongoing High High

Develop resilient 
design and 

construction 
standards

Develop sample building standards for resilient design and construction (for buildings, construction 
sites, transportation infrastructure, etc.). 

Expert Review Technical 
Assistance

All Hazards ANR, VTrans, RPCs, Norwich Existing State 
Resources

2020 High Medium

Audit existing building codes to ensure that standards account for anticipated climate change impacts 
to Vermont, including but not limited to increased temperatures extremes and precipitation. 

Expert Review Data Gap All Hazards Norwich, DPS - Fire Safety Existing State and 
Academic Resources

2020 Low Low

Create educational resources for contractors, municipalities and property owners on resilient design 
and construction techniques. 

Dec WG Education/ 
Outreach

All Hazards Norwich, VTrans, DPS 
(Partner with Efficiency VT)

Existing State and 
Academic Resources

2020 Medium Medium

Research how applicants can demonstrate they have taken reasonable steps to incorporate resilient 
design and construction in hazard-prone areas when the State is involved in funding, consistent with 
the objectives of the funding source. 

Expert Review Data Gap All Hazards All State Agencies, RPCs Existing State 
Resources

2019 High Medium

Incorporate 
flood resilience 

in transportation 
planning, 

engineering and 
programming

Secure funding to expand the VTrans Methods and Tool for Transportation Resilience application (as 
developed by the 2018 SHMP subgrant) to all watersheds in the State. 

Aug 2017 WG Data Gap Inundation; Fluvial 
Erosion

VTrans, VEM, RPCs Federal Highway, 
Existing State 
Resources, FEMA

2018-2023 High High

Incorporate metrics for flood resilience into the VTrans project prioritization process. Aug 2017 WG Regulation/ 
Policy

Inundation; Fluvial 
Erosion

VTrans, ANR, VEM Existing State 
Resources

2019 High High

Incorporate river and road resilience principles and practices developed by ANR and VTrans (through 
2018 SHMP subgrants) into municipal technical assistance and funding to encourage local road 
maintenance and upgrades that reduce flood-related vulnerabilities. 

Expert Review Technical 
Assistance

Inundation; Fluvial 
Erosion

VTrans, ANR, VEM, RPCs Existing State 
Resources

2020 High Medium

Identify, evaluate and implement design standards and operational practices for State transportation 
infrastructure necessary to accommodate extreme weather conditions.

SHMP 2013 (4.1.1, 
RM #17) 

Regulation/ 
Policy

All Hazards VTrans, Norwich, RPCs Existing State 
Resources, Federal 
Highway

Ongoing High Medium

Assess seismic 
vulnerability

Conduct thorough seismic analyses of select bridge sites, based on UVM’s seismic vulnerability ranking 
system, and prioritize projects. 

SHMP 2013 
(5.1.13)

Data Gap Earthquake; 
Landslides

VTrans, ANR, UVM 
Transportation Research 
Center

USGS, Existing 
State and Academic 
Resources

Ongoing Medium Low

Conduct detailed seismic analyses for critical facilities identified in the 2016 NESEC study as well as 
cultural facilities using HAZUS and ROVER. 

SHMP 2013 (3.1.9, 
5.1.11)

Data Gap Earthquake; 
Landslides

ANR, NESEC, VEM, BGS, 
SHPO

NESEC, FEMA Ongoing High Medium
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Strategy Action Source Category Hazard(s) 
Addressed

Entities Potential 
Resources

Timeline Impact Feasibility

Identify and 
protect vulnerable 

structures 
and critical 

infrastructure

Adapt the flood vulnerability methods developed by VTrans Methods and Tool for Transportation 
Resilience project (2018 SHMP subgrant) and the Vermont Economic Resiliency Initiative (ACCD) for 
use in identifying other structures, utilities, key employment areas, and critical infrastructure that are 
vulnerable to damage from floods. 

SHMP 2013 (3.2.1) Data Gap Inundation; Fluvial 
Erosion

ANR, VTrans, VEM, ACCD, 
GMP

Existing State 
Resources, Utilities 

2019-2023 High Medium

Secure funding to implement the priority mitigation actions list developed by Buildings and General 
Services (BGS) (2018 SHMP subgrant). 

Aug 2017 WG / 
SHMP 2013 (3.2.1)

Funding/ 
Incentive

Inundation; Fluvial 
Erosion

BGS, All Agencies FEMA HMA 2019-2023 Medium Low

Provide technical assistance to utilities in long-range planning for transmission and distribution line 
upgrades and relocation to improve resilience. 

Expert Review Technical 
Assistance

Wind; Ice; Snow PSD, ANR Existing State 
Resources

Ongoing Medium Low

Assist Vermont Gas in evaluating the flood and seismic vulnerability of Vermont’s natural gas pipeline 
network through the Integrity Management Program, and identify actions to mitigate this risk.

SHMP 2013 (4.7.1) Technical 
Assistance

Inundation; Fluvial 
Erosion; Earthquake; 
Landslide

PSD Existing State 
Resources

Ongoing Medium Low

Require consideration of river corridors in the State permitting process for water and wastewater 
facility siting or improvement. 

SHMP 2013 (1.1.1) Regulation/ 
Policy

Inundation; Fluvial 
Erosion

ANR Existing State 
Resources

2020 High Medium

Provide technical assistance to municipalities to assess the flood and erosion risks facing their drinking 
water and waste water systems and identify potential mitigation improvements.

SHMP 2013 (2.1.3) Technical 
Assistance

Inundation; Fluvial 
Erosion

ANR, RPCs HMGP 5% Initiative 
Funding 

Ongoing High Medium

Create a process for relocating or retrofitting at-risk mobile home parks at the time of sale or 
substantial rehabilitation using the DHCD’s risk assessment tool. 

Expert Review / 
SHMP 2013 (RM 
#104)

Data Gap Inundation; Fluvial 
Erosion; Landslide

ACCD, CVOEO FEMA HMA 2019 High Low

Reduce structural 
vulnerability to 

landslide hazards

Provide technical assistance to local planners with using the Protocol for Identification of Areas 
Sensitive to Landslide Hazards to prioritize landslide projects based on risk and develop mitigation 
options. 

SHMP 2013 (3.2.2, 
5.1.7)

Technical 
Assistance

Landslide ANR, RPCs EMPG, Existing State 
Sources

Ongoing Medium Medium

Expand landslide hazard mapping to statewide coverage. Focus Group Data Gap Landslide ANR, VEM EMPG, HMGP 5% 
Initiative Funding 

Ongoing Medium Medium

Educate towns and citizens on reporting observed landslides (rockfalls, debris flows, other mass 
failures) via the landslide hazard online reporting form.

Expert Review Education/ 
Outreach

Landslide ANR, RPCs Existing State Sources Ongoing Medium High

Protect cultural 
and historic 
resources

Update inventories and mapping of cultural and historic resources located in hazard-prone areas 
(currently underway at the State level and regionally through FEMA). 

Aug 2017 WG / 
Dec WG

Data Gap Inundation; Fluvial 
Erosion

ACCD, VT Arts Council, RPCs, 
FEMA

FEMA, Existing State 
Resources

2018 Medium Medium

Use the updated cultural and historic resources inventory to identify and secure funding for priority 
cultural and historic structures that can be relocated out of hazardous locations or flood-proofed. 

Aug 2017 WG Funding/ 
Incentive

Inundation; Fluvial 
Erosion

ACCD, BGS, Arts Council, VHS FEMA HMA 2019 High Low

Develop and share best practice guides and tool kits for proactive efforts to protect historic buildings, 
villages and downtowns in floodplains. 

June 2017 WG 
meeting

Education/ 
Outreach

Inundation; Fluvial 
Erosion

ACCD, BGS, VT Arts Council, 
VHS

Existing State and 
Nonprofit Resources

2019 Medium Medium

Improve communications between mitigation project work and historic preservation review to allow 
for more rapid approval of shovel-ready projects. 

Dec WG Partnership/ 
Coordination

All Hazards SHPO, VEM, ANR, VTrans, 
FEMA

Existing State 
Resources

Ongoing High High

Establish a 
statewide 

conservation and 
buyout program

Establish a working group to design a robust cross-sector buyout program, considering funding, 
ownership, use restrictions, incentives, stewardship, prioritization. 

SHMP 2013 
Priority (RM #91)

Partnership/ 
Coordination

Inundation; Fluvial 
Erosion; Landslide

VEM, ANR, VLCT, VRC, VHCB, 
ACCD, CLF

Existing State and 
Nonprofit Resources

2018-2019 High High

Create a dedicated State fund to support the purchase or local match of hazard-prone properties and 
the purchase of easements to conserve river corridors, floodplains, and wetlands identified as key 
flood attenuation areas. 

DEC WG Funding/ 
Incentive

Inundation; Fluvial 
Erosion; Landslide

EWP, ACCD, ANR, FHWA, 
VHCB, FEMA, USDA, NRCS

State, Federal and 
Nonprofit Resources

2019-2020 High Low

Expand the eligibility criteria and increase funding for VHCB’s conservation and buyout program, to 
address any flood-vulnerable structures. 

DEC WG Regulation/ 
Policy

Inundation; Fluvial 
Erosion 

ANR, VHCB, AOA Existing State and 
Nonprofit Resources

2019 High Medium

Fund ERAF for non-federal disasters in towns that have adopted floodplain and/or river corridor 
bylaws and to support the 25% non-federal match for buyouts and develop criteria for distribution 
when funding is limited. 

Aug 2017 WG Regulation/ 
Policy; 
Funding/ 
Incentive

Inundation; Fluvial 
Erosion

ANR, VEM, AOA ERAF, Other State 
Resources

2021 High Low

Create and maintain a database of tax-sale/foreclosed properties located within SFHA and State River 
Corridor maps to identify flood-vulnerable structures for removal.

2017 EPC Data Gap Inundation; Fluvial 
Erosion

ANR, VEM, VT Realtors Existing State 
Resources

2020 High Low

Develop a priority list and map of community-identified properties that have been damaged 
repetitively but are not on the FEMA Repetitive Loss (RL) or Severe Repetitive Loss (SRL) list to be used 
for buyout/conservation prioritization.

SHMP 2013 (New 
5.1)

Data Gap Inundation; Fluvial 
Erosion; Landslide

VEM, ANR, RPCs Existing State 
Resources

2019 High Medium

Develop a Benefit/Cost Analysis methodology to facilitate buyouts in areas at risk from flood-related 
erosion and outside of FEMA-mapped Special Flood Hazard Areas. 

Expert Review 
(5.1.9)

Data Gap Fluvial Erosion VT Silver Jackets, VEM, ANR HMGP 5% Initiative 
Funding 

2019-2021 High Low
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Improve dam 
resilience 

Conduct and/or update dam breach analyses on significant and high-hazard dams. 2017 EPC Data Gap Inundation; Fluvial 
Erosion

ANR, VEM Dam Safety Program 
uses FEMA grant to 
work on ~3/year

Ongoing High Medium

Develop rules around requiring Emergency Action Plans (EAPs) to be developed and updated annually 
or every other year (dam safety bill passed in 2018, Act 162). 

Expert Review Regulation/ 
Policy

Inundation; Fluvial 
Erosion

ANR, VEM Dam Safety Program 
uses FEMA grant to 
work on ~3/year

2020 Medium Medium

Complete development and digitize all dam inundation maps for all high hazard dams and perform 
tabletop exercises for new Emergency Action Plans (EAPs), once generated. 

Expert Review / 
SHMP 2013 (5.1.2)

Data Gap Inundation; Fluvial 
Erosion

ANR, VEM Existing State 
Resources, USACE

2018-2020 High High

Develop a new Vermont Dam Inventory to better link data and digital inundation mapping, including 
more robust contact information for owners, ecological information and Emergency Action Plans 
(EAPs). 

Expert Review Data Gap Inundation; Fluvial 
Erosion

ANR, VEM Interagency/group 
formed to work on

2019-2021 High Medium

Develop guidance documents/criteria for the security improvement of high hazard dams throughout 
Vermont.  

Expert Review Preparedness Inundation; Fluvial 
Erosion

ANR, VEM, DPS VEM 2019-2021 Medium Medium

Utilize updated Dam Inventory to support the expansion of the Dam Removal Screening Tool beyond 
Champlain Basin. 

Expert Review Data Gap Inundation; Fluvial 
Erosion

ANR, VEM, TNC, VNRC, Dam 
Task Force

2019 High High

GOAL: Develop and implement plans and policies that create resilient natural systems, built environments and communities.
Strategy Action Source Category Hazard (s) 

Addressed
Entities Potential 

Resources
Timeline Impact Feasibility

Ensure State 
programs support 
hazard mitigation 

goals

Audit all state/federal funding/technical assistance programs to determine the degree to which 
they directly or indirectly help or hinder the ability of the State to achieve Vermont’s State Hazard 
Mitigation Plan goals. 

SHMP 2013 
Priority (1.2.1, RM 
#3)

Data Gap All Hazards AOA, ANR, VEM, ACCD, 
AAFM, CLF

Existing State 
Resources

2019-2020 High High

Following the audit above, develop a set of planning principles and recommendations as a means to 
align State programs. 

Focus Group Regulation/ 
Policy

All Hazards ACCD, ANR, VEM Existing State 
Resources

2020-2023 High Medium

Improve 
incentives for 
local hazard 
mitigation 

planning and 
action 

Convene a working group of State agencies, academic partners, regional and local stakeholders to 
review the effectiveness of existing Emergency Relief & Assistance Fund (ERAF) criteria and river 
corridor bylaws. 

Dec WG / SHMP 
2013 (RM #43)

Regulation/ 
Policy

Inundation; Fluvial 
Erosion

VEM, ANR, VTrans, UVM, 
RPCs

Existing State and 
Nonprofit Resources

2019 High High

Revise the Emergency Relief & Assistance Fund (ERAF) criteria to more effectively incentivize 
communities to improve their flood resilience. 

Dec WG Regulation/ 
Policy

Inundation; Fluvial 
Erosion

VEM, ANR, VTrans, AOA Existing State 
Resources

2020-2023 High Medium

Improve local 
hazard mitigation 

planning 

Create a working group to assess statutory updates to the municipal planning requirements to better 
coordinate municipal plans and local hazard mitigation plans. 

Focus Group Regulation/ 
Policy

All Hazards VEM, ACCD, RPCs Existing State and 
Local Resources

2019-2020 Medium Medium

Develop a model of an integrated municipal plan and local hazard mitigation plan that meets the 
requirements of both planning processes. 

Dec WG Regulation/ 
Policy

All Hazards VEM, ACCD, RPCs Existing State 
Resources

2019 Medium Medium

Create intuitive Local Hazard Mitigation Plan templates (single and multi-jurisdictional) and 
development resources, including local engagement tools. 

2017 EPC, Dec WG Technical 
Assistance

All Hazards VEM, RPCs Existing VEM 
Resources

2019 Medium High

Develop a Vermont-based potential mitigation actions list for Local Hazard Mitigation Plans from the 
findings of the ANR subgrant. 

2017 EPC Technical 
Assistance

All Hazards VEM, ANR, VTrans Existing VEM 
Resources

2019 Medium High

Host annual or biannual Local Hazard Mitigation Planning workshops and skill-shares. Expert Review Technical 
Assistance

All Hazards VEM, FEMA Existing VEM 
Resources

Ongoing Medium High

Request approval from FEMA to participate in Program Admin by State to expedite Local Hazard 
Mitigation Plan (LHMP) approvals. 

VEM Program 
Development

All Hazards VEM Existing VEM 
Resources

2019-2020 Medium Medium

Support RPCs in implementing municipal hazard mitigation project tables developed through the ANR 
subgrant (bake into annual work plans from ANR and VEM funding). 

Focus Group Education/ 
Outreach

Inundation; Fluvial 
Erosion

ANR, RPCs Existing State 
Resources

Ongoing Medium High
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Strategy Action Source Category Hazard(s) 
Addressed

Entities Potential 
Resources

Timeline Impact Feasibility

Develop solutions 
to fund hazard 

mitigation 

Host practical, biannual workshop sessions to help applicants prepare Hazard Mitigation Assistance 
(HMA) grant applications, including sessions on application development, e-Grants, benefit-cost 
analysis, engineering design and environmental permitting. 

SHMP 2013 (2.2.1, 
RM#21)

Technical 
Assistance

All Hazards VEM, FEMA Existing VEM 
Resources

Ongoing Medium High

Convene State, federal and private funders annually to identify ways to better leverage existing 
funding, fill funding gaps, increase funder alignment, and strengthen funding criteria that relate to 
hazard mitigation and climate adaptation. 

Focus Group Partnership/ 
Coordination

All Hazards VEM, ANR, VTrans, USDA 
RD, High Meadows, VHCB, 
Resilient VT, FHWA, FEMA

Existing State and 
Nonprofit Sources

Ongoing High High

Develop a clearinghouse directory of mitigation funding opportunities including details on 
requirements, deadlines, and timeframes that can be available at the local level to implement 
mitigation action. 

Aug 2017 WG Technical 
Assistance

All Hazards VEM, ANR, VTrans, ACCD, 
TNC

Existing State Sources 2019 Medium High

Implement the Hazard Mitigation Assistance (HMA) requirements of an Enhanced Plan for the 2023 
State Hazard Mitigation Plan update in order to increase HMGP share following a disaster. 

VEM Program 
Development

All Hazards VEM Existing VEM 
Resources

2020-2023 High Medium

GOAL: Create a common understanding of - and coordinated approach to - mitigation planning and action.
Strategy Action Source Category Hazard(s) 

Addressed
Entities Potential 

Resources
Timeline Impact Feasibility

Improve 
local leaders' 

understanding of 
hazard mitigation  

Complete loss-avoidance studies to better understand the positive impact of completed mitigation 
work, including the value of open space, forested and conserved land. 

Focus Groups Data Gap All Hazards VEM, ANR, VTrans, FEMA, 
TNC, VRC, UVM

FEMA HMTAP, HMA 2020 High Medium

Develop case studies to showcase replicable pilot projects that reduce community vulnerability. June 2017 WG 
meeting

Education/ 
Outreach 

All Hazards UVM, Norwich HMGP 5% Initiative 2019-2020 High High

Develop strategic capital budgeting training and materials to incorporate mitigation and water quality 
projects, explain the cost of no action and include municipal liability concerns. 

2017 EPC Technical 
Assistance

Inundation; Fluvial 
Erosion; Landslide

VEM, ACCD, ANR, VTrans, 
TNC, VHCB, VNRC, VRC, RPCs

CDGB Planning Grant 2020 High High

Promote and maintain technical support to communities to adopt river corridor bylaws, limit 
development in floodplains and river corridors, and participate in the Community Rating System (CRS).

SHMP 2013 
Priority (RM, New 
4.2)

Education/ 
Outreach

Inundation; Fluvial 
Erosion

ANR, ACCD, RPCs, VLCT Existing State and 
Nonprofit Resources

Ongoing Medium High

Integrate hazard awareness and disaster resilience education with existing training opportunities 
throughout the State. 

Aug 2017 WG Technical 
Assistance

All Hazards VEM, ANR, VTrans, AHS Existing State 
Resources

Ongoing Medium High

Increase public 
knowledge and 

literacy of hazards 
and mitigation

Develop an inventory of existing public outreach materials (hazard mitigation opportunities, steps to 
take following a disaster, etc.), compile or create effective aids and develop a distribution strategy. 

Focus Groups Education/ 
Outreach

All Hazards VEM, VDH, ANR, CVOEO, 
Watersheds United, RPCs

Existing State and 
Nonprofit Resources

2019 Medium High

Develop educational materials and dissemination strategy to increase public literacy regarding river 
science, floodplain function and benefits. 

SHMP 2013 (RM 
#96)

Education/ 
Outreach

Inundation; Fluvial 
Erosion

VEM, ANR, State Floodplain 
Manager, Norwich, 
Watersheds United, NRCD

Existing State and 
Nonprofit Resources

2019-2020 High High

Support education of the general public around invasive species and their role in altering the 
beneficial functions of natural ecosystems. 

WG June 2017 Education/ 
Outreach

Invasive Species ANR, AAFM, TNC TNC, Existing State 
and Nonprofit 
Resources

Ongoing Low Medium

Improve 
community 

resilience and 
local engagement 

Develop educational resources to assist local entities and Regional Planning Commissions in creating 
and maintaining Community Organizations Active in Disaster (COADs). 

Dec WG / SHMP 
2013 (NEW 3.1)

Education/ 
Outreach

All Hazards AHS, RPCs, CROs, COADs FEMA Disaster 
Recovery, VOAD

Ongoing Medium Medium

Support the coordination and capacity of community resilience initiatives at the local level (such as 
Community Resilience Organizations) to reduce community and individual vulnerability to natural 
hazards. 

Aug 2017 WG / 
SHMP 2013 (NEW 
3.1)

Education/ 
Outreach

All Hazards AHS, Norwich, Watershed 
United, RPCs, CROs

FEMA HMP, CROs Ongoing High Medium



152

SECTION 5: MITIGATION STRATEGY

Strategy Action Source Category Hazard(s) 
Addressed

Entities Potential 
Resources

Timeline Impact Feasibility

Strengthen 
networks that 
support the 
resilience of 
vulnerable 

populations

Develop guidance and technical support for municipalities to identify and map populations that are 
potentially vulnerable to hazards. 

June 2017 WG 
meeting

Education/ 
Outreach

All Hazards VDH, AHS, RPCs, VCGI Existing State 
Resources

Ongoing High Medium

Gather and disseminate vulnerable population data and analysis for incorporation into municipal 
and regional plans so that the needs of Vermont’s vulnerable populations are clearly identified and 
represented. 

SHMP 2013 
Priority (RM #77)

Technical 
Assistance 

All Hazards VDH, VEM, AHS, ACCD, RPCs, 
CVOEO, VCGI

Existing State, 
Academic and 
Nonprofit Resources

Ongoing High Medium

Develop statewide database of rental properties using the mobile home database as a model. Dec WG Data Gap All Hazards CVOEO, DPS, ACCD Existing State, 
Academic and 
Nonprofit Resources

2019-2020 High Medium

Support development of coordinated care network to provide consistent messaging on steps 
individuals can take to prepare for and reduce vulnerability to natural hazards. 

Dec WG Education/ 
Outreach

All Hazards AHS, CVOEO, VAHHS Existing State and 
Nonprofit Resources

Ongoing High Medium

Support and strengthen the Disaster Case Management (DCM) Network to train case managers  
working with disaster-affected individuals to aid in their recovery and identify mitigation 
opportunities. 

SHMP 2013 (RM 
#42)

Technical 
Assistance

All Hazards AHS, VEM, VOAD, COADs, 
Red Cross

Existing State and 
Nonprofit Resources

Ongoing High High

Coordinate 
hazard mitigation 

mapping, data 
and research

Create inventory of available data across State government, universities and organizations to align 
conflicting information and identify gaps. 

Dec WG Data Gap All Hazards ANR, VEM, VTrans, ADS, 
ACCD, VCGI

Existing State, 
Academic and 
Nonprofit Resources

2020 Medium Low

Coordinate State programs to promote development, sharing and maintenance of hazard-related data 
and mapping across a common platform. 

Dec WG/ SHMP 
2013 (5.1.4)

Partnership/ 
Coordination

All Hazards ANR, VEM, VTrans, ADS, 
ACCD, VCGI, ArmyCorps, 
NRCD

FEMA, Existing State 
Sources

Ongoing High Low

Develop a common and consistent statewide platform for collecting local and regional response and 
recovery data.

Expert Review Partnership/ 
Coordination

All Hazards ANR, VEM, VTrans, ADS, 
ACCD, RPCs

Existing State and 
Nonprofit Resources

2018-2019 High High

Support the development of an Academic Resilience Collaborative (ARC) of State agencies, academic 
partners, researchers, students and entities with research needs around hazard mitigation and 
resilience. 

Dec WG Partnership/ 
Coordination

All Hazards Norwich, VEM, ANR, VTrans, 
High Meadows, RPCs

Existing State, 
Academic and 
Nonprofit Resources

2018-2019 High High

Host regular meetings to identify and discuss priority research and project needs for SHMP 
implementation. 

Dec WG Partnership/ 
Coordination

All Hazards Norwich, VEM, High 
Meadows, ARC, Resilient VT

Existing State, 
Fedreal, Academic 
and Nonprofit 
Resources

Ongoing Medium High
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The State of Vermont’s various agencies have always been invested in mitigation activities, as identified in 
previous State Hazard Mitigation Plans (SHMPs). The events following Tropical Storm Irene, however, magnified 
the need for coordination and a comprehensive approach to mitigation and resilience planning statewide. As 
evidenced throughout this Plan, the results of this have been a multi-stakeholder coordination effort to build a 
stronger, more resilient Vermont. For information on the stakeholder engagement process and involvement of 
the State Hazard Mitigation Planning and Policy Committee (SHMPPC), see: Planning Process. 

2013 Vermont State Hazard Mitigation Plan Implementation 

The 2013 SHMP provided a foundation upon which Vermont could implement identified mitigation projects 
as well as continue to carry out the extensive Hazard Mitigation Grant Program (HMGP) process following 
Tropical Storm Irene. Progress made on previously identified mitigation actions is summarized in the Appendix 
to Section 5. Capabilities that were developed based on 2013 SHMP actions are noted in the State Capabilities 
List with additional details and significant improvements since 2013 explained in State & Local Capabilities. 

Additional mitigation needs identified through the significant stakeholder engagement process are included 
in the Mitigation Strategy. The State Capabilities List also notes specific needs that have been identified and 
whether they are addressed by actions in the 2018 SHMP. 

Following the approval of the 2013 SHMP, the Deputy Secretary of Administration spearheaded an effort to 
elevate mitigation priorities at the policy level by separating the then State Hazard Mitigation Committee into 
two separate entities: the State Hazard Mitigation Project Review Committee (SHMPRC) and the State Hazard 
Mitigation Planning & Policy Committee (SHMPPC). The former is tasked with the technical review of all Hazard 
Mitigation Assistance (HMA) grant applications submitted to the State for consideration, while the latter 
committee is responsible for discussing mitigation goals and policies to ensure cohesion across State agencies 
(see: State & Local Capabilities).

Following its creation, the SHMPPC met approximately three times per year to review mitigation progress, 
changes in policies and to reconsider prioritization of the 2013 SHMP actions based on new data. Over the 
course of several meetings in 2015, the SHMPPC identified 16 top priority actions of the 2013 SHMP that 
required attention from multiple State agencies. At subsequent meetings, progress on those actions was 
discussed and documented. Given the post-Irene, somewhat parallel, Roadmap to Resilience effort hosted by 
the Institute for Sustainable Communities (ISC) as part of the Resilient Vermont Network initiative (RVT), the 
SHMPPC decided that those actions identified in the Roadmap should be considered in tandem with the other 
actions identified in the SHMP in order to combine efforts and leverage resources. 

In 2017, the focus of the SHMPPC shifted from implementation of the 2013 SHMP to development of the 2018 
SHMP (see: Planning Process).

2018 State Hazard Mitigation Plan Implementation: 

The previous SHMP provided the guidance and foundation upon which to build the Steering Committee, 
update this Plan, and give insight into Vermont’s continually-evolving approach to mitigation. The 2018 
planning process expanded stakeholder engagement with the intent of developing an action plan to be 
implemented by a broad range of stakeholders throughout Vermont, which led to increased ownership of the 

6: Maintenance & Implementation

https://vem.vermont.gov/appendix5 
https://vem.vermont.gov/appendix5 
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Plan and, consequently, improves the likelihood of implementation success. 

Based on their day-to-day functions, the following State entities are responsible for contributing to mitigation 
of Vermont’s hazards (in addition to Vermont Emergency Management): 

Monitoring and Evaluating the 2018 State Hazard Mitigation Plan: 

Vermont’s 2018 State Hazard Mitigation Plan (SHMP) is a dynamic document. To ensure that the SHMP remains 
current and relevant to Vermont’s actual mitigation needs, it is important for the Plan to be periodically 
monitored and evaluated. It is the policy of Vermont Emergency Management (VEM) that the SHMP will be 
monitored and evaluated at least once a year and following a declared disaster. The responsibility for the 
maintenance and updating of the Plan lies with VEM’s State Hazard Mitigation Officer and Hazard Mitigation 
Planner, in coordination with the SHMPPC. 

VEM mitigation staff and the SHMPPC will annually undertake a review of progress and efficacy of the 
SHMP actions in reaching the stated goals and strategies. Additionally, the SHMP will be reviewed following 
a declared disaster for any potential changes in vulnerability and to identify priority projects that can be 
implemented through the Hazard Mitigation Grant Program (HMGP). 

To review progress on achieving mitigation goals annually with the SHMPPC, a report will be compiled by VEM 
mitigation staff defining progress on mitigation actions and SHMP implementation. These detailed reports will 
include: 

•	 The status of mitigation actions on the full mitigation action list (see: Mitigation Strategy); 
•	 How well each action (completed or in progress) has contributed to the mitigation goals and strategies 

and reduced vulnerability; and 
•	 A review of the defined mitigation priorities and an assessment of priorities moving forward.  

The SHMPPC will carefully review the mitigation action report and make recommendations for amendments or 
changes to priorities for the following year. 

Table 45: State Entities with Primary Responsibility by Hazard
Fluvial Erosion Department of Environmental Conservation; Vermont Agency of Transportation; Buildings & 

General Services
Inundation Flooding Department of Environmental Conservation; Vermont Agency of Transportation; Buildings & 

General Services
Ice Vermont Agency of Transportation; Public Service Department
Snow Vermont Agency of Transportation; Public Service Department
Wind Public Service Department
Heat Department of Health
Cold Department of Health
Drought Department of Environmental Conservation – State Geologist
Landslides Department of Environmental Conservation – State Geologist; Vermont Agency of Transportation
Wildfire Department of Forests, Parks & Recreation
Earthquake Department of Environmental Conservation – State Geologist
Invasive Species Agency of Agricultural, Food & Markets; Agency of Natural Resources
Infectious Disease Department of Health
Hail Public Service Department
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To improve monitoring and track progress of mitigation activities, these annual meetings will be combined with 
more regular informal exchanges of information among stakeholders, in conjunction with the RVT. The 2018 
SHMP will rely on both the SHMPPC and the RVT, as well as the Steering Committee and the Working Groups, 
to improve implementability of this Plan by expanding stakeholder involvement and leveraging resources 
across Vermont. The RVT will be managed by staff in the Global Center for Resilience and Security at Norwich 
University and will play an active role in SHMP implementation. 

The RVT will host biannual meetings of the full network to check-in on progress of resilience goals as defined 
in the Resilient Vermont Crosswalk1, which was developed in 2013 and is being updated in 2018. This biannual 
meeting will be held in conjunction with SHMP stakeholders at a check-in on SHMP implementation, starting 
in 2019. In the opposite years, beginning with the July 2018 SHMP Implementation Kick-Off meeting (see: 
Planning Process), members of the implementation working groups will be convened to review progress and 
effectiveness of the 2018 SHMP implementation. 

Between these annual meetings, the implementation working groups will continue to meet and make progress 
on their respective mitigation actions. VEM mitigation staff and Norwich University staff will coordinate these 
working group meetings and SHMP implementation. 

2023 State Hazard Mitigation Plan Update Process 

The SHMP update process, completed every 5 years, will incorporate changes in local, State and Federal 
statutes, changes in development and vulnerability, and changes in mitigation priorities in Vermont. VEM 
mitigation staff will be responsible for managing the update in close coordination with the SHMPPC. The 
update process will begin 18 months prior to the expiration of the 2018 SHMP. 

A comprehensive update of the SHMP will examine: 

•	 The overall efficacy of the SHMP in addressing real mitigation needs
•	 Actual savings realized by implementing cost effective projects
•	 How mitigation efforts support environmental protection regulations
•	 Areas for organizational and programmatic improvement
•	 How to more efficiently combine Federal, State, and local resources to implement the most cost 

effective hazard mitigation projects and planning
•	 How to better coordinate and implement State, regional and local mitigation efforts

1	 https://resilientvt.org/project-documents/
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SECTION 6: MAINTENANCE & IMPLEMENTATION

Plan Update Procedures: 

1.	 The State Hazard Mitigation Planning & Policy Committee (SHMPPC) will appoint a Steering Committee 
to work with VEM mitigation staff to manage the Plan update and the stakeholder engagement process. 

2.	 The Steering Committee will determine if the hazard evaluation criteria are still appropriate or if 
modifications or additions are needed based on changing conditions since the last update. Data needs 
will be reviewed and data sources will be identified and collected. 

3.	 VEM mitigation staff and partners will review each section of the SHMP to determine progress achieved 
in reaching mitigation goals and strategies. The following will be determined: 

i.	 The status report concerning how well VEM and partners are achieving goals and strategies 
ii.	 Whether goals and strategies still address current conditions 

iii.	 Any obstacles in achieving mitigation goals and strategies 
iv.	 Whether or not revisions to strategies, goals, and actions are warranted 

4.	 A draft report will be prepared by VEM mitigation staff based on these evaluation criteria: 
i.	 Changes in community and governmental processes, which are hazard-related and have occurred 

since the last review 
ii.	 Progress in implementation of Plan initiatives and projects 

iii.	 Effectiveness of previously-implemented initiatives and projects 
iv.	 Evaluation of unanticipated challenges or opportunities that have occurred since the previous 

SHMP was adopted  
v.	 Evaluation of hazard-related public policies, initiatives and projects 

vi.	 Review and discussion of the effectiveness of public and private sector coordination and 
cooperation 

5.	 The SHMPPC and the appointed Steering Committee will review the draft Plan. Consensus will be 
reached on changes to the draft. 

6.	 VEM mitigation staff will incorporate changes and schedule public hearings in accordance with Vermont 
Title 3, Chapter 67, Paragraph 4020b. 

7.	 VEM mitigation staff will provide a 30-day advance notice of the public hearings with specific notice to: 
i.	 Executive director of each Regional Planning Commission (RPC), 

ii.	 Agency of Commerce and Community Development (ACCD),
iii.	 Agency of Natural Resources (ANR), 
iv.	 Agency of Transportation (VTrans),
v.	 The council of Regional Commissions, and

vi.	 Business, conservation, environmental, low-income advisory and other community groups or 
organizations that have requested notice prior to the date the hearing is announced. 

8.	 VEM mitigation staff will accommodate input received at the public hearings and will provide proposed 
revisions to members of the Steering Committee for consideration. 

9.	 VEM mitigation staff will schedule a second round of public hearings per #6 and #7 above, if necessary. 
10.	 VEM mitigation staff will finalize the Plan and provide it to the SHMPPC and Steering Committee for final 

concurrence. 
11.	 Upon full SHMPPC concurrence, VEM mitigation staff will forward the updated SHMP to the Governor’s 

Authorized Representative (GAR) for approval and submission to FEMA Region 1. 
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Post-Disaster Review Procedures: 

In the aftermath of a declared disaster, if deemed necessary, a special review may occur in accordance with the 
following procedures: 

1.	 Within six months of a declared emergency event or when feasible, VEM may initiate a post-disaster 
review and assessment. Members of the SHMPPC will be notified that the assessment process has 
commenced. 

2.	 This post-disaster review and assessment will document the facts of the event and assess whether the 
existing SHMP effectively addresses the hazards and its vulnerabilities. 

3.	 A draft after action report of the review and assessment will be distributed to the SHMPPC. 
4.	 A meeting of the SHMPPC will be convened by VEM mitigation staff to make a determination on 

whether the Plan needs to be amended. If the SHMPPC determines that no modification is needed, then 
the report will be distributed to stakeholders. 

5.	 If the SHMPPC should determine that modification of the Plan is needed, VEM mitigation staff will draft 
an amended Plan that will reflect their recommendations. 
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Section 409 of the Robert T. Stafford Disaster Relief and Emergency Assistance Act Title 44 Code of Federal 
Regulations (CFR) as amended by Section 102 of the Disaster Mitigation Act of 2000 gives state and local 
governments the framework to evaluate and mitigate all hazards as a condition of receiving federal disaster 
funds. Under Section 409, a state was required to update its HMP following every Presidential emergency 
declaration.

The Disaster Mitigation Act of 2000 (Public Law 106-390 with Interim Final Rules 44 CFR Part 201 and 206) 
eliminated the update requirement following Presidential declarations. Since November 1, 2004, the Disaster 
Mitigation Act of 2000 requires that states review and update their plan, with FEMA approval, every three 
years. Effective in 2014, FEMA changed the submission requirements, allowing states to submit their plans for 
review and approval every 5 years. The regulations referenced above also provide specific requirements for 
the contents of the plan, which the state must have to obtain FEMA approval. There are two levels of criteria 
contained within these regulations: standard and enhanced. The State of Vermont has developed a standard 
SHMP. 

ADOPTION BY THE STATE OF VERMONT

The Vermont’s 2018 State Hazard Mitigation Plan (SHMP) will be adopted under the provisions of Vermont 
Title 3, Chapter 67, Section 4020(b) (State agency planning and coordination). A signed copy of the adoption 
letter is included below. This paragraph provides for two public hearings to be noticed at least 30 days prior to 
the public hearings. Specific notice will be given to: 

•	 Executive Director of each Regional Planning Commission 
•	 Agency of Administration 
•	 Agency of Commerce and Community Development (ACCD) 
•	 Vermont Agency of Natural Resources (ANR) 
•	 Vermont Agency of Transportation (VTrans) 
•	 Business, conservation, low-income, advocacy, and other community or interest groups or organizations 

that have requested notice prior to the date the hearing is warned. 

Any of the aforementioned bodies or their representatives may submit comments on the plan, and may appear 
and be heard in any proceeding with respect to the content of the Plan. All of the stated entities above have 
already been invited and have participated in the 2018 SHMP planning process and were invited to a July 
Implementation Kick-Off meeting, which was the first of two public hearings on July 24, 2018 in Northfield. 
The second public hearing was held in Waterbury on August 20, 2018. For more information on stakeholder 
involvement and the public hearings, see: Planning Process. 

Prior to submission for approval and subsequent updates, the State will ensure that all aspects of Vermont’s 
2018 State Hazard Mitigation Plan are in accordance with federal statutes and regulations regarding grant 
funding and planning, in compliance with 2 CFR 200, 44 CFR Section 13.11 (c) and Section 13.11 (d), 44 CFR 
201.4, and Section 322 of the Stafford Act. This will be accomplished through a draft submission to FEMA 
Region I in June 2018, followed by FEMA review and updates to the Plan to ensure compliance with FEMA 
requirements. Comments were received back from FEMA on August 13, 2018 and necessary updates were 
incorporated. Prior to an updated Draft Plan being submitted to FEMA, the two public hearings were held, as 
noted above, and any necessary updates were incorporated. The finalized Draft SHMP was submitted back into 

APPENDIX I:  AUTHORITY & ADOPTION

Appendix to Section I: Authority & Adoption
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FEMA review on August 24, 2018. 

Once FEMA gave the notice of Approval Pending Adoption, on August 31, 2018, the Director of Vermont 
Emergency Management (VEM) and those partner agencies with primary implementation responsibilities, via 
the State Hazard Mitigation Planning & Policy Committee, endorsed Vermont’s 2018 State Hazard Mitigation 
Plan. The Governor’s Authorized Representative (GAR) adopted the Plan on behalf of the State of Vermont 
on October 18, 2018. Following the State of Vermont adoption, Vermont’s 2018 State Hazard Mitigation Plan 
received formal approval from FEMA on November 17, 2018. 

Vermont Title 3, Chapter 67, Section 4020. State agency planning and coordination: 

(a) State agencies that have programs or take actions affecting land use, as determined by Executive Order 
of the Governor, shall engage in a continuing planning process to assure that those programs and actions are 
consistent with the goals established in 24 V.S.A. § 4302 and compatible with regional and approved municipal 
plans, as those terms are defined in that section. This planning process shall be coordinated, in a manner 
established by Executive Order of the Governor, with the planning process of other agencies and of regional 
and municipal entities of the regions in which the programs and actions are to have effect.

(b) In the process of preparing plans or amendments to plans, a State agency shall hold at least two public 
hearings which are noticed as provided in 3 V.S.A. § 839 for administrative rules, but plans shall not be adopted 
as administrative rules under 3 V.S.A. chapter 25. Specific notice also shall be provided to the following, at least 
30 days prior to the public hearing:

(1) the executive director of each regional planning commission;
(2) the Department of Housing and Community Affairs within the Agency of Commerce and Community 
Development;
(3) the Council of Regional Commissions; and
(4) business, conservation, low-income advocacy, and other community or interest groups or organizations that 
have requested notice prior to the date the hearing is warned.

(c) Any of the foregoing bodies or their representatives may submit comments on the proposed plan or 
amendment, and may appear and be heard in any proceeding with respect to the adoption of the proposed 
plan or amendment. State agencies shall use an informal working format at locations convenient and 
accessible to the public in order to provide opportunities for all persons and organizations with an interest in 
their plans and actions to participate. (Added 1987, No. 200 (Adj. Sess.), § 28, eff. July 1, 1989; amended 1995, 
No. 190 (Adj. Sess.), § 1(a).) 



State of Vermont [phone] 802-828-3322 Susanne R. Young, Secretary
Agency of Administration [fax] 802-828-3320
Office of the Secretary
Pavilion Office Building
109 State Street, 5th Floor
Montpelier, VT 05609-0201

www.aoa.vermont.gov

October 18, 2018

Mr. Douglas F. Wolcott, Jr., Acting Deputy Regional Administrator

Department of Homeland Security/FEMA Region I, 99 High Street, Sixth Floor
Boston, MA 02110-2132

Dear Mr. Wolcott:

I am pleased to submit the newly updated 2018 State Hazard Mitigation Plan (SHMP) on behalf of the State of
Vermont. This 2018 SHMP has been developed in accordance with the Robert T. Stafford Disaster Relief and

Emergency Assistance Act (Stafford Act), as amended by the Disaster Mitigation Act of 2000 (Public Law 106-
390) and the planning requirements of the Final Rule Title 44 Code of Federal Regulations (CFR) Parts 201 and
206. Also, pursuant to the National Flood Insurance Act of 1968, as amended.

Director Erica Bomemann of Vermont Emergency Management (VEM) and the partner agencies of the State

Hazard Mitigation Planning and Policy Committee (SHMPPC) have endorsed the 2018 SHMP submitted to
FEMA. Upon having received conditional approval by FEMA, this letter constitutes formal adoption of the

Standard SHMP by the State of Vermont. Given formal approval of the 2018 SHMP by FEMA, the State of
Vermont will be considered eligible for the 15% level of Hazard Mitigation Grant Program (HMGP) funding in
the aftermath of a federally declared disaster. With State adoption of our 2018 SHMP, Vermont will also be

eligible for grant funds through Pre-Disaster Mitigation (PDM), Flood Mitigation Assistance (FMA), Fire
Mitigation Assistance Grants (FMAG), and Public Assistance Categories C-G (PA C-G).

The State of Vermont will comply with all applicable Federal laws, regulations and statutes regarding hazard

mitigation grant funding requirements, as outlined in 44 CFR § 201.4 (c) 7, in compliance with § 13.11 (c). The
State will also comply with all provisions of § 201.4 (c) 7 in accordance with all applicable Federal laws,
statutes and regulations in effect with respect to periods for which it received grant funding, in compliance with

44 CFR 13.11 (c) and 2 CFR 200. The State will also amend the 2018 SHMP whenever necessary to reflect
changes in State and Federal statutes as required in accordance with 44 CFR § 13.11 (d).

The State of Vermont 2018 SHMP has been approved for release by the office of the Secretary of

Administration, based upon the endorsement of the Vermont Emergency Management (VEM) Director and

member agencies of the State Hazard Mitigation Planning and Policy Committee (SHMPPC). As the
Governor's Authorized Representative (GAR), I am authorized to adopt the 2018 SHMP on behalf of the State
of Vermont. With my signature below, I am adopting the 2018 Vermont State Hazard Mitigation Plan.

Sincerely,-

t^- ^ ^r
Susanne R. Young, Secret^ ofAcferfinistration
Governor's Authorized Representative






